The conditions that allow us to consider the vacuum expectation value of the energy-momentum tensor as a statistical average, at some particular temperature, are given. When the mean value of created particles is stationary, a planckian distribution for the field modes is obtained. In the massless approximation, the temperature dependence is like that corresponding to a radiation-dominated Friedmann-like model.
INTRODUCTION
In the semiclassical approximation the vacuum expectation value (VEV) of the energy-momentum tensor (EMT) can be used as a source of the Einstein equations, in the form a.~ = -SrV(T..)reg.
(1) This approximation is useful as an asymptotic value of more complete theories where the gravitational field is also quantized, when the time is larger than thc Planck time. The mean value of T~ can be obtained using the expression 
where {r t.J {r and (tout} U {r are the basis of solutions defined for the Cauchy surface labeled by "in" and "out" respectively. A~j and V~j are functions of the Bogoliubov coefficients that determine the transformation between the two vacua. It is also useful to take into account that the expectation values can be expanded in terms of the vacuum polarization, which contains the local infinities, that are removed by the usual regularization methods (see Ref. 3) independently of the vacuum definition used, and a term which is function of the created particles, due to the interaction of the field with the curved geometry. This last term is of course null in fiat spacetime, but in curved space it is in general infinite when it is calculated perturbatively. For instance in the particular case of fields minimally coupled to gravity, the infinity coming from the particle creation term cannot be removed with the usual regularization methods for an arbitrary vacuum definition (see Ref. 4 ). However it is easy to see [5] that when particle creation has a planckian distribution, which is lost when perturbative expansions are performed, the contribution to the EMT is finite and moreover coincides with the standard cosmology which uses perfect fluid classical sources in the Einstein equations. We can ask whether it is reasonable to get a planckian distribution for the mean value of created particles. The answer is affirmative because it is obvious that the actual background radiation of the Universe has a black body distribution with temperature approximately equal to 3~ (see Ref. 6 ). In another case, for example in the black holes studied by Hawking [7] , a planckian distribution is predicted. Also the distribution seen by an accelerated observer (Rindler observer) is planckian-like, and therefore by generalization of the equivalence principle we hope that for some Bogoliubov transformations we obtain a thermal spectrum. This result is shown in the present work for a scalar field minimally coupled to a Robertson-Walker metric. The expression obtained for the vEv of the EMT is compared with the one coming from the statistical average of T~ at a given temperature, which is obtained using Thermo Field Dynamics (TFD) theory [9] . In a previous work [10] it was proved that a field in a curved geometry presents a form similar to that of the field in a thermal bath. In TFD the interaction with
